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(54) Establishing a communication link based on previous channel property negotiation 



(57) A nnethod for establishing a communication link 
between a telecommunications network (14) and a mo- 
bile station (26) via a local station (10) connected to said 
telecommunications network (14) and a short range ra- 
dio channel (30) between said local station (1 0) and said 
mobile station (26) comprises a step in which at least 
one property of said radio channel (30) is negotiated be- 
tween said local station (10) and said mobile station 
(26), a step in which said mobile station (26) enters a 



power saving mode (66), a step in which said mobile 
station (26) enters an active mode, and a step in which 
said local station (10) links (80. 80') said mobile station 
(26) to said telecommunications network (14) via said 
radio channel (30) using said at least one negotiated 
property. A local station (10) and a mobile station (26) 
have corresponding features. The invention is especial- 
ly adapted for portable telephone and data transmission 
devices. 
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Description 

[0001] The present invention concerns the field of 
communication devices and in particular the field of dig- 
ital voice and data communication systems. The inven- 
tion is especially suited for use in wireless telephone de- 
vices such as cordless (short range) and mobile (cellu- 
lar, wide range) telephones. 

[0002] A recent development in the field of digital 
communication technology is the introduction of inex- 
pensive, short range radio links. Especially the Blue- 
tooth system offers a low power radio communication 
link for the transmission of both voice and data. Blue- 
tooth is a universal radio interface in the unlicensed ISM 
frequency band (2.45 GHz) that enables portable elec- 
tronic devices to connect and communicate via ad hoc 
networks. A frequency hop, time division duplex (FH/ 
TDD) scheme is used to reduce the effects of possible 
interference from other radio sources. The transmission 
properties of each channel can be adjusted in a number 
of ways. This includes different data rates, error correc- 
tion methods, and link protocols. Furthermore, different 
data packet protocols and voice encoding schemes may 
be selected. 

[0003] Further information about the Bluetooth sys- 
tem can be found in the article "BLUETOOTH - The uni- 
versal radio interface for ad hoc, wireless connectivity" 
by Jaap Haartsen, Ericsson Review No. 3, 1 998, pages 
110-117 and at the Internet site http7/www.bluetooth. 
com. The Bluetooth draft standard and the underlying 
IEEE specification P802.11/D10: "Wireless LAN Medi- 
um Access Control (MAC) and Physical Layer (PHY) 
Specifications" provide detailed information about all 
features of the Bluetooth system. These documents are 
incorporated into the present specification in their en- 
tirety. 

[0004] On page 1 1 2 of the article by Jaap Haartsen 
cited above, a "three-in-one phone" is mentioned as a 
possible user scenario of the Bluetooth system. This tel- 
ephone may function as an intercom at the office (no 
telephony charge), as a cordless phone at home (fixed- 
line charge), and as a mobile phone othenwise (cellular 
charge). No technical information is given as to the way 
in which this functionality may be achieved. 
[0005] A plurality of problems arise when the Blue- 
tooth technology is used to build portable telephone and 
data transmission devices. These problems include 
achieving low power consumption of the mobile station, 
achieving quick response times when calls or data 
transmissions are originated, and negotiating appropri- 
ate properties of the Bluetooth transmission channel. 
[OOOS] Technical Report TR 101 176 VI .1 .1 of the Eu- 
ropean Telecommunications Standards Institute (ETSI) 
titled "Digital Enhanced Cordless Telecommunications 
(DECT); Global System for Mobile communications 
(GSM); Advanced integration of DECT/GSM dual-mode 
terminal equipment" teaches an integration of the two 
systems GSM and DECT This solution is difficult be- 



cause essentially two different terminals have to be in- 
tegrated into one device. A DECT/GSM dual-mode ter- 
minal is also bound to be expensive since a DECT ter- 
minal costs about as much as a GSM mobile. 

5 [0007] It is an object of the present invention to avoid 
at least some of these problems and to provide a way 
of establishing a communication link between a tele- 
communications network and a mobile station that is es- 
pecially adapted for portable telephone and data trans- 

10 mission devices. Preferably the whole system should 
also be flexible and easy to use as well as easy to im- 
plement with no or little hardware expense. 
[0008] This objective is achieved by a method and de- 
vices having the features of the independent claims. The 

is dependent claims define preferred embodiments of the 
present invention. 

[0009] The invention is based on the idea to execute, 
before a call indication is received from the telecommu- 
nications network, a preliminary step in which at least 

20 one property of the short range radio channel is negoti- 
ated. The mobile station then enters a power saving 
mode. When the actual call indication arrives, the mobile 
station is activated and linked to the telecommunica- 
tions network using the at least one negotiated channel 

2S property 

[0010] The invention provides several advantages. 
Since the mobile station enters the power saving mode 
after the preliminary step discussed above, low average 
power consumption and long battery life is achieved. 

30 Furthermore, the preliminary negotiation step may be 
rather time consuming, especially if it includes a further 
step of identifying available mobile stations. Since this 
step, according to the invention, is performed before the 
actual call indication arrives, the response time from ar- 

35 rival of the call indication to establishment of the com- 
munication link is shortened considerably This is very 
convenient in the case ot telephone (voice) connections 
and may be indispensable for the exchange of data 
packets. Furthermore, there is enough time for the pre- 

40 liminary negotiation step to find an optimal set of chan- 
nel parameters. This may include time consuming op- 
erations, tor example determining an optimal transmis- 
sion power level depending on the level of noise signals 
in the environment. 

45 [0011] In the terminology used here, a "property of the 
radio channel" may be any property or setting that af- 
fects the communication process via the channel. This 
includes properties of the transceivers o! the local and 
mobile stations as well as properties of the method used 

50 in controlling said transceivers. The term "negotiating" 
includes all kinds of communication processes, for ex- 
ample any request/response process having one or 
more steps as well as any issuing of one or more com- 
mands for setting one or more channel properties con- 

55 currently or sequentially. 

[0012] In preferred embodiments of the invention, a 
property of the radio channel that may be negotiated is 
the transmission power level of one or both radio trans- 
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ceivers in the local and/or the mobile stations. This prop- 
erty may be used to determine the range or area for the 
short range radio channel. The short range radio chan- 
nel may have a maxinnum range of 500 m or 200 m or 
100 m or 50 m or less in some embodiments of the in- 5 
vention. Other variable properties of the channel are the 
voice transmission quality and/or protocol, the data 
transmission rate and/or protocol, and the error correc- 
tion and/or recovery method. The possible settings of 
the channel may be according to a single standard or a 
combination of standards. For example, a GSM voice 
transmission method may be used in the context of a 
Bluetooth short range radio link. 

[0013] Further properties of the local station and/or 
the mobile station may be negotiated in preferred em- '5 
bodiments. For example, a possible property of the local 
station is the priority of the local and mobile stations with 
respect to the signaling of incoming call indications. 
[001 4] Preferably the invention also provides a proce- 
dure for the mobile station to initiate an outgoing com- 20 
munication. This procedure may comprise the step of 
trying to contact the local station, and if this fails, using 
a further radio channel for establishing the communica- 
tion link. The further radio channel preferably may be a 
long range and/or cellular radio channel, in particular a 25 
GSM channel. 

[0015] The invention can be used with all kinds of 
short range radio channels having at least one adjusta- 
ble property. In preferred embodiments, the short range 
radio channel is a digital channel and/or employs fre- 30 
quency hopping and/or time division multiplexing. In 
preferred embodiments, the short range radio channel 
is a point-to-point channel in a non-cellular environment. 
The short range radio channel may use a spread spec- 
trum transmission method, which preferably includes 35 
channel hopping at a high hopping frequency (prefera- 
bly above 500 hops/second or above 1 000 hops/second 
or about 1600 hops/second). It is preferred to use a 
channel according to the Bluetooth standard mentioned 
initially as the short range radio channel. It is further pre- 
ferred that the telecommunication network is a wire- 
based public or local network. 

[0016] A mobile station according to a preferred em- 
bodiment of the invention is a GSM handset having an 
additional Bluetooth radio transceiver. 
[0017] A sample embodiment of the invention and 
several alternative embodiments will now be described 
in detail. Reference is made to the schematic drawings, 
in which: 

Fig. 1 is a block diagram of the system of the present 
invention including a local station and a mobile sta- 
tion. 

Fig. 2 is a time sequence chart of the preliminary 
step of preparing the establishment of the commu- 
nication link before a call indication is received, 
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Fig. 3 is a time sequence chart of the steps of com- 
pleting the establishment of the communication link 
after the call indication is received (local station 
originated call), and of further steps. 

Fig. 4 is a time sequence chart of the steps of com- 
pleting the establishment of the communication link 
after a communication request is received by the 
mobile station (mobile station originated call), and 
of further steps, and 

Fig. 5 is a block diagram showing the software 
structure used in the mobile station of Fig. 1. 

[001 8] Referring to the block diagram of Fig. 1 , a local 
station (LS) 10 is connected to an access point (AP) 12 
of a wireline public switched telephone network (PSTN) 
14. The local station 10 comprises a controller and base- 
band module 16 connected to the access point 12 and 
to a display 17A and a keyboard or keypad 17B. The 
display 1 7 A and the keyboard or keypad 1 78 are used 
for programming the local station 10 and the whole sys- 
tenn. 

[0019] The controller and baseband module 16 fur- 
ther controls an electronic switch 18 and a Bluetooth 
transceiver 20. The switch 1 8 connects the access point 
12 either to the Bluetooth transceiver 20 or to a socket 
22. A standard, wireline telephone apparatus or another 
device (for example, a modem) may be plugged into the 
socket 22. An antenna 24 is connected to the Bluetooth 
transceiver 20 for sending and receiving radio signals. 
[0020] A mobile station 26 is also equipped with a 
Bluetooth transceiver 28 for establishing a short range 
radio channel 30 between the mobile station 26 and the 
local station 10 using the Bluetooth standard. The mo- 
bile station 26 further comprises an electronic switch 32 
controlled by a controller and baseband module 34. A 
speaker 36 and a microphone 38 are connected to the 
controller and baseband module 34. 
[0021] The switch 32 connects the controller and 
baseband module 34 either to the Bluetooth transceiver 
28 or to a GSM radio unit 40. Two antennas 42. 44 are 
provided for the Bluetooth transceiver 28 and the GSM 
radio unit 40, respectively. The GSM radio unit 40 is 
used to establish a long range, cellular radio channel 46 
according to the GSM standard. 

[0022] In the present sample embodiment, the mobile 
station 26 is actually a GSM mobile telephone. The con- 
troller and baseband module 34 and the GSM radio unit 
40 perform all functions required for the standard GSM 
telephone operating mode. These functions and the 
necessary hardware are well known and are not the sub- 
ject of the present invention. The additional Bluetooth 
transceiver 28 is not only used for implementing the 
present invention, but also to communicate all kinds of 
data (address lists, personal phone books, SMS mes- 
sages, etc.) to other devices like hand held organizers 
or personal computers. Based on this hardware, the f ur- 
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ther functionality provided by the present invention can 
be accomplisiied in the mobile station 26 by software 
only, without any need for additional hardware. 
[0023] The mobile station 26 of the present sample 
embodiment supports both voice and data communica- 
tion. As mentioned above, the mobile station 26 acts as 
a mobile or cordless telephone in the voice transmission 
mode. In the data mode the nrK>bile station may be used 
either in a standalone way (e.g., for accessing an e-mail 
server and displaying any received messages on a built- 
in display) or as a wireless modem. In the latter case, 
the mobile station 26 is connected to a personal com- 
puter or laptop via a serial cable interface (e.g. , RS-232; 
not shown in Fig. 1). 

[0024] Fig. 2 shows the initial phases of the method 
of establishing a communication link according to the 
presently described sample embodiment. When the lo- 
cal station 10 starts operating, inquiry messages are 
sent (steps 50A, SOB, SOX) in regular time intervals 
in order to find and identify any mobile station 26 within 
the range of the Bluetooth link. These inquiry messages 
contain an inquiry access code common to all Bluetooth 
devices and are sent on predefined inquiry wake-up car- 
riers. 

[0025] In the sample scenario of Fig. 2, no mobile sta- 
tion 26 is close enough to the local station 10 when the 
first few inquiries are sent (steps 50A, 508). In this case 
the switch 18 in the local station 10 (Fig. 1) connects the 
access point 12 to the socket 22 (and to the device 
plugged into this socket). 

[0026] We now assume that a mobile station 26 has 
been moved into the transmission range of the local sta- 
tion 10, and that the inquiry sent in step SOX is the first 
one that reaches the mobile station 26. If the Bluetooth 
channel in the mobile station is enabled, the mobile sta- 
tion 26 then sends an answer message to the local sta- 
tion 10 in step 52. In response to this answer, the local 
station 1 0 pages the mobile station 26 (step 54) and re- 
ceives an identity code, for example a telephone 
number of the mobile station 26 or other identification 
data (step 56). Acknowledgement of this identity code 
(step 58) ends the initial sequence of steps. During 
these steps, the local station 10 also assigns a Media 
Access Control (MAC) address to the mobile station 26. 
This makes it possible to connect more than one mobile 
station 26 (in some embodiments up to eight mobile sta- 
tions) to the local station 10. As a result of the steps 
described above, a piconet has been created between 
the local station 10 acting as a master and the mobile 
station 26 acting as a slave according to the Bluetooth 
standard. 

[0027] The next steps 60, 60' concern the negotiation 
of channel properties. In the present sample embodi- 
ment the following properties of the short range radio 
channel 30 are adjustable: 

1 . Power level of transceivers 20 and 28 

The power level may be set between values of 



-30 dBm (range of radio channel 30 about 10 cm) 
and +20 dBm (about 1 00 mW - range of radio chan- 
nel 30 about 1 00 m). A typical value would be 0 dBm 
(about 1 mW - range of radio channel 30 about 10 

5 m) if the system is to be used within the room or the 
apartment. A higher value can be selected if wider 
ranges (e.g., house and garden) are to be covered. 
Such higher power levels may even be above the 
maximum defined in the Bluetooth standard, if per- 

10 mitted by local rules. A lower value may be useful 
for crowded environments (e.g., in large offices) or 
for secrecy reasons. 

2. Voice transmission quality and protocol 

15 Since the mobile station 26 is a GSM mobile 

telephone in the present sample embodiment, voice 
encoding and transmission may be either according 
to the GSM or the Bluetooth standard (Bluetooth 
normally uses a continuous variable slope delta 

^0 modulation). Furthermore, different transmission 
quality levels may be set. 

3. Data transmission rate and protocol 

When the mobile station 26 is used for data 
2S transmission (e.g., in mobile fax or mobile Internet 
applications), different types of Bluetooth data 
channels can be used. Symmetric and asymmetric 
data rates between 36.3 and 576.0 kbit/s are sup- 
ported. 

30 

4. Error correction and/or recovery method 

Data packets can be protected by forward error 
control or by backward error control schemes. In 
particular, an automatic request (ARQ) scheme 
35 may be used for automatically retransmitting lost 
packets. 

[0028] In the present sample embodiment, the set- 
tings of the local station 10 and the mobile station 26 
^0 with respect to all four channel properties mentioned 
above are negotiated in steps 60, 60'. Additional or few- 
er or different properties may be used in alternative em- 
bodiments. 

[0029] The present sample embodiment uses a very 
45 simple way of negotiation. The local station 10 deter- 
mines suitable settings for each of the adjustable chan- 
nel properties and sends corresponding setting com- 
mands to the mobile station 26 (step 60). These properly 
settings are programmed into the Bluetooth transceiver 
50 28 and the controller and baseband module 34 of the 
mobile station 26, and a confirmation message is re- 
turned to the local station 10 (step 60'). 
[0030] The negotiation process is more sophisticated 
in alternative embodiments. For example, some proper- 
55 ties like the transmission power level may be set by the 
user at the mobile station 26, while other properties are 
determined by the local station 1 0. This means that both 
the local and the mobile stations 10, 26 may have the 
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authority to issue setting commands. Furthermore, 
some kind of tests may be performed in order to deter- 
mine suitable parameter values. Such a test may be. for 
example, sending test data to find out the actual trans- 
mission error rate with different power settings under the 
present environment conditions. 
[0031] The negotiation process may also be designed 
to cope with different capabilities of the local and mobile 
stations 10, 26. For example, some mobile stations 26 
may only offer a restricted range of transmission chan- 
nel settings. In such situations the mobile station 26 may 
inform the local station 10 about the possible parameter 
values, such that the local station 10 will only select al- 
lowed values. It is also possible that the local station 1 0 
successively tests different setting commands until it re- 
ceives a positive confirmation from the mobile station 
26. 

[0032] Summing up, one of a plurality ot channel set- 
tings is determined in steps 60, 60*. The resulting chan- 
nel 30 may be an asynchronous connectionless (ACL) 
link or a synchronous connection oriented (SCO) link 
depending on the desired application. 
[0033] Fig. 2 further shows steps 62. 62' in which the 
priority of the local station 10 and the mobile station 26 
with respect to incoming call indications is negotiated. 
For the example of an incoming telephone call, the pri- 
ority may be that only the mobile station 26 signals the 
call, or that only the device connected to socket 22 of 
the local station 20 signals the call, or that the call is 
signaled by both the mobile station 26 and the wire 
bound device. 

[0034] In some embodiments of the invention, more 
than one mobile station 26 may be present in the pi- 
conet. In this case individual priorities may be assigned 
to each of the mobile stations. When the local station 1 0 
receives a call, it will be directed to the mobile stations 
and the socket 22 in descending order of priority. In other 
words, the external call will first be directed to the mobile 
station (or the socket 22) with the highest priority. If this 
mobile station does not answer, the call will be redirect- 
ed to the mobile station with the next tower priority (if it 
is present in the piconet). It is also possible to negotiate 
the priorities such that all mobile statbns (or a group 
thereof) concurrently signal an incoming call. 
[0035] Further properties of the local station 10 and/ 
or the mobile station 26 and/or other devices may also 
be determined in these steps 62, 62'. The process of 
negotiation and the possible variations thereof are es- 
sentially the same as described above in connection 
with steps 60, 60'. 

[0036] When all negotiation steps have been complet- 
ed, the local station 10 sends a "park" message to the 
mobile station 26 (step 64). In response, the mobile sta- 
tion 26 enters a power saving mode in which battery life 
is maximized (box 66). 

[0037] This power saving mode is the Bluetooth 
PARK mode in the present sample embodiment, but it 
can also be the HOLD or the SNIFF mode in alternative 



embodiments. In the PARK mode the mobile station 26 
is still synchronized to the piconet and occasionally lis- 
tens to the traffic of the local station 10 to check on 
broadcast messages, but It does not actively participate 
s in the traffic. Entering the power saving mode completes 
the preliminary phase in the method for establishing a 
communication link according to the present sample 
embodiment. 

[0038] Fig. 3 shows the steps performed when a call 

10 indication is received by the local station 10. This call 
indication may be an incoming telephone call or another 
request for voice or data communication arriving from 
the telecommunications network 14. In other words, the 
situation of Fig. 3 is that of an externally originated call. 

15 The sample scenario in Fig. 3 assumes that the call pri- 
ority has been negotiated in steps 52, 62' in a way that 
external calls are to be signaled by the mobile station 
26. If the call shall only be routed to the device connect- 
ed to socket 22, it is of course not necessary to perform 

20 any communications with the mobile station 26. 

[0039] Upon receipt of the call indication (step 68), the 
local station 10 sends an activation code to the mobile 
station 26 (step 70). This activation or wake-up code 
causes the mobile station to end its power saving mode 

25 and to resume an active (working) mode of operation. 
The mobile station 26 also starts to signal the incoming 
call to the user, for example by emitting a ringing tone. 
Successful activation is acknowledged by an OK mes- 
sage of the mobile station 26 (step 72). 

30 [0040] If the local station 10 does not receive the ac- 
knowledgement within a predetermined time interval, it 
is assumed that the mobile station 26 is unavailable. The 
reason may be that the mobile station 26 has been 
switched off or has been moved out of the range of the 

35 Bluetooth link. In this case a timeout occurs (step 74), 
which causes the call to be directed to the device con- 
nected to socket 22 of the local station 10 (or. as men- 
tioned above, to a further mobile station with lower pri- 
ority present in the piconet). Depending on the call pri- 

40 ority and further settings, other measures may be taken 
in response to a timeout (e.g.. increasing the radio pow- 
er level, redirecting the call to another unit, etc.). 
[0041] If the local station 10 receives the acknowl- 
edgement in time, it generates a request to establish the 

45 Bluetooth channel 30 using the channel properties ne- 
gotiated in steps 60, 60' (step 76). The mobile station 
26 acknowledges this request by a channel OK mes- 
sage (step 78), and a sequence of communication steps 
80, 80' ensues. These communication steps serve to 

50 link the mobile station 26 to the telecommunication net- 
work 14 via the local station 10 and the radio channel 
30. Thus the communication link has been established. 
[0042] The mobile station 26 will only send the chan- 
nel OK message (step 78) if the call is actually accepted. 

55 In the case of an incoming telephone call, this requires 
that the user answers the call by pressing a button at 
the mobile station 26. Other types of messages (e.g., 
incoming telefax messages) may be received automat- 
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tcally by the mobile station 26. The local station 10 inn- 
plennents a further timeout mechanism to detect the 
case of non-acceptance of a call. This timeout occurs if 
the channel OK message (step 78) is not received within 
a predetermined time inten/al after the channel request 5 
in step 76. Similarly to the timeout processing in step 
74, the call may be redirected to the device connected 
to socket 22 (step 79) or may be declined altogether. 
[0043] After the end of the communication (steps 80, 
80*), the local station 1 0 once more issues a "park" com- io 
mand (step 82). This causes the mobile station 26 to 
enter the power saving mode (box 84). The settings ne- 
gotiated in steps 60, 60', 62, 62' are retained for further 
communication phases. 

[0044] Fig. 4 shows the case of a call originating from 15 
the mobile station 26. The individual steps are similar to 
those shown in Fig. 3. 

[0045] The process of Fig. 4 starts by the occurrence 
of a communication request generated by the user of 
the mobile station 26 (step 86). For example, the user 20 
may dial a telephone number or wish to send a telefax 
or e-mail message. As a precondition for this communi- 
cation request, the mobile station 26 must first have 
been activated by the user 

[0046] The communication request is transmitted to 2S 
the local station 10 in step 88, and the local station ac- 
knowledges receipt in step 90. If no acknowledgement 
is received by the mobile station 26 within a predeter- 
mined time interval, a timeout occurs and it is assumed 
that the local station 1 0 cannot be reached The mobile 30 
station 26 will then switch to GSM mode (step 92) and 
satisfy the communication request of the user via a long 
range, cellular GSM channel. This ensures that the mo- 
bile station 26 can always be used irrespective of its 
physical proximity to the local station 10. 35 
[0047] If no timeout occurs, the radio channel 30 is 
set up (steps 94, 96) using the properties determined in 
steps 60, 60', 62. 62'. The communication link between 
the telecommunication network 14 and the mobile sta- 
tion 26 has thus been established, and a sequence of 
communication steps ensues (steps 98, 98') After ter- 
mination of the communication link, the mobile station 
26 is once more switched into the power saving mode 
by a "park" command from the local station 1 0 (step 1 00, 
box 102). 45 
[0048] Generally and in all modes of operation, the lo- 
cal station 10 will detect that the mobile station 26 has 
moved out of the area covered by the Bluetooth link if a 
request sent to the mobile station 26 is not answered in 
time. The mobile station 26 may also send an explicit 50 
information to the local station 10 that it is no longer 
available. This happens if the mobile station 26 is 
switched off by the user In both cases the local station 
10 will take appropriate steps to redirect any incoming 
calls. Furthermore, the mobile station 26 can always be 55 
used as an independent GSM terminal. 
[0049] Fig. 5 schematically depicts the structure of the 
software implemented in the mobile station 26. This soft- 
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ware includes both a Bluetooth protocol stack 104 and 
a GSM protocol stack 106. Both protocol stacks 104, 
106 are well known per se. The Bluetooth protocol stack 
104 includes a Bluetooth baseband module 108 inter- 
facing with the Bluetooth transceiver 28 and a Bluetooth 
host controller interface 110 implementing a Bluetooth 
line management protocol 112. The GSM protocol stack 
includes a plurality of hardware drivers 114 interfacing 
with GSM protocol layers 1 , 2 and 3 (reference numerals 
116, 118, 120). A user interface module 122 is connect- 
ed to GSM protocol layer 3. Reference signs D and V 
represent the data and the voice channels, respectively. 
[0050] The present invention provides a protocol 
adapter 124. The protocol adapter 124 is implemented 
as a software module and communicates with the Blue- 
tooth host controller interface 110, the user interface 
122, the GSM protocol layer 1 (reference numeral 116) 
and the data and voice channels D and V The protocol 
adapter 1 24 interfaces the Bluetooth and GSM protocol 
stacks 104, 106 to achieve the functionality of the 
present invention. In the sample embodiment described 
here, no additional hardware is needed in the mobile 
station 26, and only minute modifications of the existing 
Bluetooth and GSM protocol stacks 104, 106 are re- 
quired. Thus the functionality of the present invention 
can be implemented with very little extra cost. 



Claims 

1.- A method for establishing a communication link be- 
tween a telecommunications network (14) and a 
mobile station (26) via a local station (10) connected 
to said telecommunications network (14) and a 
short range radio channel (30) between said local 
station (10) and said mobile station (26), said meth- 
od comprising the steps of: 

a) said local station (1 0) and said mobile station 
(26) contacting (50A - SOX, 52 - 58) each other 
via said radio channel (30) and negotiating (60, 
60*) at least one property of said radio channel 
(30). 

b) said mobile station (26) entenng a power 
saving mode (66), 

c) said local station (10) receiving (68) a call 
indication (68) from said telecommunications 
network (14) and sending (70) an activation 
message to said mobile station (26) via said ra- 
dio channel (30), 

d) said mobile station (26) receiving said acti- 
vation message and entering an active mode, 
and 

e) said local station (10) linking (80, 80') said 
mobile station (26) to said telecommunications 
network (14) via said radio channel (30) using 
said at least one negotiated property 



EP 1 052 867 A1 



SNSDOGID: *EP 105ee67Al_Lf 



11 



EP 1 052 867 A1 



12 



2. The method of claim 1 , 

wherein step c) comprises the step of negotiating 
at least one of the following properties of said radio 
channel (30): 

transmission power level. 

voice transmission quality, 

voice transmission protocol. 

data transmission rate, 

data transmission protocol, and 

error correction and/or recovery method. 

3. The method of claim 1 or claim 2. 

wherein step c) comprises the step of negotiating 
(62, 62') at least one property of said local station 
(10) and/or said mobile station (26), in particular the 
step of negotiating (62. 62') the priorities of said lo- 
cal station (10) and said mobile station (26) with re- 
spect to incoming call indications (68). 

4. The method of one of claims 1 to 3. 
further comprising the steps of: 

f) said mobile station (26) sending (88) a com- 
munication request (86) to said local station 
(10) in response to a user input, 

g) said local station (10) receiving said commu- 
nication request (86) and sending an acknowl- 
edgement to said mobile station (90), and 

h) said local station (10) linking (98, 98') said 
mobile station (26) to said telecommunications 
network (14) via said radio channel (30) using 
said at least one negotiated property. 

5. The method of claim 4, 

wherein said mobile station (26), in response to not 
receiving said acknowledgement from said local 
station (10) within a predetermined time, uses a fur- 
ther radio channel (46) for fulfilling (92) said com- 
munication request. 

6. The method of claim 5, 

wherein said further radio channel (46) is a long 
range and/or cellular radio channel, in particular a 
GSM channel. 

7. The method of one of claims 1 to 6, 

wherein said short range radio channel (30) is a fre- 
quency hop, time division duplex channel, in partic- 
ular a Bluetooth channel. 

8. The method of one of claims 1 to 7, 

wherein said telecommunication network (14) is a 
wire-based network, in particular a public switched 
telephone network. 

9. A local station (10) adapted for use in a method of 
one of claims 1 to 8. 



10. A mobile station (26) adapted for use in a method 
of one of claims 1 to 8. 

11. The mobile station (26) of claim 10. 

5 wherein said mobile station (26) is a GSM handset 

having an additional Bluetooth radio transceiver 
(28). 

12. A system comprised of a local station (10) accord- 
10 ing to claim 9 and a mobile station (26) according 

to claim 10 or claim 11. 
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